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The Static and Dynamic Response Analysis for Functionally Graded Materials
Based on High Order Shear Under Heated

CHANG Xueping'’ , CHENG Zhigiang’ , LIU Baosheng’
(1. School of Mechatronic Engineering, Southwest Petroleum University, Chengdu 610500, China;
2. School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: On the basis of the high order shear deformation beam theory, thermal buckling and free vibration of function-
ally graded beams with two-point boundary conditions were studied. Firstly, based on the high order shear deformation beam
theory and the Hamilton principle, the geometric nonlinear dynamic control equations of the functionally graded beam were
established. For the static thermal buckling problem, the equation was reduced into a nonlinear boundary value problem;
numerical solution of the boundary value problem were obtained by using the shooting method ; transversely non-uniform tem-
perature rise buckling beam characteristic curves were plotted; and the law for deformation of the beam changing with the
parameters of temperature gradient loading and material were obtained. Studying on dynamic response, dynamic control equa-
tions were solved by using Navier numerical method, and the free vibration response of the beam subjected to transverse non-
uniform heating is obtained. Numerical comparison of the natural frequencies of the top 3 solutions with the span height ratio
and the variation of the gradient parameters of the beam under different shear theory were made. The results showed that the
shear deformation of beam, non-homogeneous materials, temperature change have a significant influence on the shear deform-
ation and natural frequency of the beam.

Key words; high order shear deformation theory; functionally graded material beam; thermal buckling; transverse non-

uniform heating; free vibration



